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(54) ELEVATOR MAINTENANCE/OPERATION APPARATUS 


(57) In a maintenance driving control apparatus of 
an elevator of the present invention, switches and other 
components to operated at the time of maintenance are 
separated from a control panel and combined in a driv- 
ing operation panel (14). A maintenance operation pan- 
el (10) having this driving operation panel and at least 
one of a brake release device (1 7) capable of remote 
operation, a meter (14d) for indicating a voltage of a 
speed generator, and car position confirmation means 
(19) utilizing the movement of a rope or some other 
member is provided in the vicinity of an elevator hall (1 ). 
The maintenance driving control apparatus enables 
maintenance operations without directly operating the 
control panel (29) or a hoisting machine (23). 


FIG. 2 



CL 
UJ 


Printed by Jouve, 75001 PARIS (FR) 


ISDOCID: <EP 1148018A1 I > 


EP 1 148 018 A1 


Description 

Technical Field 

[0001] The present invention relates to an elevator 5 
maintenance driving apparatus disposed separately 
from a control panel or a hoisting machine of an elevator 
for operating maintenance driving of the elevator. 

Background Art 

[0002] Conventionally, elevator maintenance driving 
operations can easily be carried out because a machine 
room is provided separately from a hoistway in which a 
car that passengers get on is provided, and because a 
hoisting machine, a control panel and other main oper- 
ating components to be operated during maintenance 
operations are installed in the machine room, as de- 
scribed in Japanese Patent Application Laid-open No. 
Hei 1 0-59635, which is a publication of a Japanese Pat- 
ent Application. Also, it is described that when mainte- 
nance driving operations are required for maintenance 
operations in the hoistway, maintenance operations can 
easily be carried out by only one operator in the hoistway 
without any operator in the machine room by providing 
a driving control panel on the car. 
[0003] In recent elevators, the number of cases where 
devices conventionally disposed in the machine room 
are divided and disposed in the hoistway without pro- 
viding the machine room, have been increased, be- 
cause of needs for efficient and economical utilization 
of building spaces. It is disclosed in Japanese Patent 
Application Laid-open No. Hei 8-40665, which is a pub- 
lication of a Japanese Patent Application, that a hoisting 
machine is placed in a hoistway, and a control panel is 
integrally mounted in a landing door unit installed at an 
opening of the hoistway. When operations for mainte- 
nance of this elevator is performed, a portion of a landing 
door is opened, the control panel therein is operated, 
and an operating component, e.g., the hoisting machine 
provided close to a window provided in the vicinity of the 
control panel to enable access to the inside of the hoist- 
way is directly operated through the window. 
[0004] Japanese Patent Application Laid-open No. 
Hei 2-95692, which is a publication of a Japanese Pat- 
ent Application, discloses, with respect to an elevator 
having a control panel also placed in a hoistway, an ar- 
rangement in which an inspection driving switch is pro- 
vided in an elevator hall separately from the control pan- 
el to perform maintenance driving operations in the hall. 
Also, Japanese Patent Application Laid-open No. Hei 
10-87206, which is a publication of a Japanese Patent 
Application, discloses an example of an elevator in 
which a maintenance operations changing switch is pro- 
vided in an inner portion of a hall button accommodation 
unit mounted in a hall jamb. 

[0005] Accordingly, in maintenance operations for re- 
cent elevators without the machine room, since main op- 


2 

erating components are installed in the hoistway, an op- 
erator enters the hoistway and performs operations for 
maintenance of the main operating components while 
the car moves in the same hoistway. In such a situation, 
it is necessary for the operator to be specially careful 
about safety. In particular, in the case of inspection or 
repair when the car is disabled from moving, it is difficult 
even to access operating components to be checked. 
In some cases, main operating components are placed 
in the vicinity of the landing door as described in the 
above-mentioned publication. In such a case, however, 
it is necessary that the operating components are con- 
centratedly disposed in such a place as to be accessible 
from the landing door, thereby reducing the variance of 
placement of the components. Although, it is also dis- 
closed that some of maintenance switches are provided 
in the hall by being separated from the corresponding 
main operating components to be operated for mainte- 
nance driving, it is necessary for an operator to operate 
the car under the eyes of the movement of the car. 
Therefore, a restriction is imposed on the selection of 
the place in which the operating switches are mounted. 

Disclosure of the Invention 

[0006] The present invention has been made to solve 
the above-described problems. The present invention 
enables maintenance driving operations without enter- 
ing a hoistway such that a maintenance operation panel 
for operating main operating components is provided in 
the vicinity of an elevator hall without specially limiting 
the location to a jamb at the hall, the maintenance op- 
eration panel including a device capable of ascertaining 
the movement of an elevator car, and a device for re- 
leasing a brake, the maintenance operation panel being 
operated in maintenance operations. A face plate of the 
maintenance operation panel is also used as a face 
plate attached with hall call buttons. That is, the main- 
tenance operation panel is covered with devices ordi- 
narily required at the hall to be prevented from impairing 
the hall design. 

Brief Description of the Drawings 
[0007] 

Fig. 1 is a perspective view showing a state where 
a maintenance operation panel of a maintenance 
driving apparatus in accordance with the present in- 
vention is attached to a hall; 

Fig. 2 is a perspective view of the maintenance op- 
eration panel of the maintenance driving apparatus, 
showing a state where a face plate is opened; 
Fig. 3 is a cross-sectional view of a hoistway, show- 
ing components of the maintenance driving appa- 
ratus disposed in the elevator; 
Fig. 4 is a component connection diagram showing 
connections between components of the mainte- 
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nance driving apparatus; 

Fig. 5 is a front view of a maintenance driving ap- 
paratus in Embodiment 2, which is another embod- 
iment of the present invention; 

Fig. 6 is a side view of the maintenance driving ap- 5 
paratus shown in Fig. 5; 

Fig. 7 is a front view of the maintenance driving ap- 
paratus shown in Fig. 5, showing a state where a 
face plate is removed; 

Fig. 8 is a diagram showing details of a portion of a 10 
brake release device of the maintenance driving ap- 
paratus shown in Fig. 5; 

Fig. 9 is a cross-sectional view of a lock pin portion 
of the brake release device taken along the line A- 
A of Fig. 8; 15 
Fig. 10 is a diagram for explaining the operation of 
a brake unit attached to a hoisting machine: 
Fig. 11 is a diagram showing a generator attached 
to a speed governor in Embodiment 3, which is still 
another embodiment of the present invention; 20 
Fig. 1 2 is a circuit diagram showing use of the hoist- 
ing machine motor as a generator in Embodiment 
4, which is a further embodiment of the present in- 
vention; 

Fig. 13 is a cross-sectional view of a hoistway in 25 
Embodiment 5, which is still a further embodiment 
of the present invention; and 
Fig. 14 is a diagram showing a state where the in- 
side of the hoistway is seen through an inspection 
hole of the maintenance operation panel. 30 

Best Mode for Carrying out the fnvention 

[0008] Preferred embodiments of the present inven- 
tion will be described with reference to the accompany- 35 
ing drawings. 

[O0O9] Fig. 1 is a perspective view showing a state 
where a maintenance operation panel of a maintenance 
driving apparatus in accordance with the present inven- 
tion is installed in a hall. In the figure, a maintenance 40 
operation panel is installed in an elevator hall 1 . Refer- 
ence numeral 2 denotes a wall in which an opening for 
an elevator is formed. The wall 2 is illustrated in a par- 
tially cutaway state. Reference numeral 3 denotes doors 
of the elevator hall 1 . Reference numeral 4 denotes an 45 
elevator indicator provided in the hall 1 . Reference nu- 
meral 1 0 denotes the maintenance operation panel of 
the elevator maintenance driving apparatus of the 
present invention, which is embedded in and attached 
tothe wall 2. Reference numeral 11 denotes aface plate so 
of the maintenance operation panel 1 0 : which is shown 
in an opened state in Fig. 1 . Hall buttons are provided 
in the face plate. 

Embodiment 1 55 

[001 0] Fig. 2 is a perspective view of the maintenance 
operation panel 10 of the elevator maintenance driving 


apparatus in Embodiment 1 of the present invention, 
showing a state where the face plate 11 of the mainte- 
nance operation panel 10 is opened. Fig. 3 is a cross- 
sectional view of a hoistway, showing operating compo- 
nents which are disposed in the elevator, and which re- 
late to the maintenance driving apparatus. Fig. 4 is a 
component connection diagram showing connections 
between components of the maintenance driving appa- 
ratus. The same reference characters in these figures 
designate the same components. 
[0011] In Fig. 2, reference numeral 12 denotes a hall 
button unit attached to the face plate 11 , the back sur- 
face of the hall button unit 12 being shown. Reference 
numeral 1 3 denotes a call signal line provided for trans- 
mission of a call signal from the hall button unit 12 to a 
control panel described below. Reference numeral 14 
denotes a driving operation panel detachably mounted 
in the maintenance operation panel 10. The driving op- 
eration panel 1 4 has interface devices required in main- 
tenance operations, such as push-button switches 14a, 
seesaw switches 1 4b, indication lamps 1 4c and a meter 
14d. Reference numeral 15 denotes a signal transmis- 
sion line provided for exchange of signals between the 
driving operation panel 14 and the control panel or com- 
ponents of the maintenance driving apparatus de- 
scribed below. The signal transmission line 15 is con- 
nected through a connector 16. Reference numeral 17 
denotes a brake release device, and 18 denotes an op- 
erating arm of the brake release device 1 7. Reference 
numeral 1 9 denotes an inspection hole capable of being 
opened and closed, which is provided in the driving op- 
eration panel 14. 

[0012] In Fig. 3, reference numeral 5 denotes the 
hoistway in which the elevator is raised and lowered, 
and 6a, 6b } and 6c denote halls on floors where no driv- 
ing operation panel 14 is provided. Reference numeral 
7 denotes hall buttons 7a, 7b and 7c each operated for 
entry of a call from the corresponding hall. Reference 
numeral 20 denotes a car provided in the hoistway 5, 
which passengers get on. Reference numeral 21 de- 
notes a main rope used to suspend the car 20 and to 
move the car 20 up and down. Reference numeral 22 
denotes sheaves 22a, 22b, 22c and 22d around which 
the main rope 21 is wound. The sheaves 22a and 22b 
support the car, and the sheaves 22c and 22d are at- 
tached to the hoistway. Reference numeral 23 denotes 
a hoisting machine that drives the main rope 21. The 
hoisting machine 23 has a motor 24, a driving sheave 
25 around which the main rope 21 is wound, and which 
applies a driving force from the motor 24 to the main 
rope 21 , a brake unit 26 for stopping the rotation of the 
hoisting machine 23, a reduction mechanism 27 for 
transmitting a torque from the motor 24 while reducing 
the speed, and a generator 28 which is rotated at a re- 
duced speed by a torque from the motor, and which gen- 
erates a voltage corresponding to the rotation. Refer- 
ence numeral 29 denotes the control panel which per- 
forms operation management of the elevator and con- 
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trols the operation of driving the elevator. 
[0013] Reference numeral 30 denotes a first signal 
transmission line composed of portions of the call signal 
transmission line 13 and the signal transmission line 15 
connecting the driving operation panel 14 and the con- 
trol panel 29. Reference numeral 31 denotes an oper- 
ating wire used to transmit an operation of the brake re- 
lease device 1 7 to the brake unit 26, 32 denotes a speed 
signal line which is a portion of the signal transmission 
line 15 for transmitting the voltage generated by the gen- 
erator 28 to the meter 14d, and 33 denotes a hall call 
signal transmission line provided for signal exchange 
between the control panel 29 and the hall button 7 pro- 
vided on each floor. Reference numeral 34 denotes a 
hoistway connection box provided in the hoistway, and 
35 denotes a second signal transmission line that con- 
nects the hoistway connection box 34 and the control 
panel 29. 

[0014] In Fig. 4, reference numeral 36 denotes a car 
connection box provided on the car and also connected 
to the control panel 29 by the second signal transmis- 
sion line 35, as is the hoistway connection box 34. Ref- 
erence numeral 37 denotes a main circuit which con- 
nects the control panel 29 and the motor 24, and 38 de- 
notes a brake circuit which connects the control panel 
29 and the brake unit 26. The first signal transmission 
line 30 and the second signal transmission line 35 are 
connected in parallel in the control panel 29. 
[0015] In the above-described elevator, since the 
maintenance operation panel 1 0 provided in the hall I 
has necessary functions for maintenance operations, an 
maintenance operator can perform maintenance oper- 
ations without entering the hoistway. That is, the main- 
tenance operator goes to the hall 1 where the mainte- 
nance operation panel 10 is provided, opens the face 
plate 11 of the maintenance operation panel 10 having 
the hall button unit 12 ordinarily operated by passen- 
gers, and takes out the driving operation panel 14 for 
performing driving operations or makes the driving op- 
eration panel 14 ready for use. Then the operator can 
operate a "RUN/STOP" switch in the seesaw switches 
14b shown in Fig. 4 or an "E. STOP" switch in the push- 
button switches 1 4a to stop the operation of the elevator. 
Also, the operator operates a "MANUAL" switch in the 
seesaw switches 14b to change the operation mode to 
a maintenance operation mode. Thereafter, the opera- 
tor can effect upward driving or downward driving of the 
car 20 at a low speed required in maintenance driving 
while pressing an "UP 11 or "DN" button in the push-button 
switches 14a. When the power for the elevator is on, a 
lamp "POWER" in the indication lamps 14c is lighted. 
When the brake unit 26 of the hoisting machine 23 is 
operated to continue stopping the rotation, a lamp "A" 
is lighted. These operations are the same as those per- 
formed through the conventional control panel, and will 
not be described in detail in this description. Devices 
which may be provided in the driving operation panel 
are not limited to those described above. Thus, it is pos- 


sible to perform maintenance driving operations without 
entering the hoistway in which the control panel is pro- 
vided. When maintenance operations are not per- 
formed, the maintenance operation panel 10 is con- 
5 cealed behind the face plate 1 1 . Ordinary, only the face 
plate 11 with the hall button unit 12 appears in the wall 
2 of the hall 1, thus achieving a favorable appearance 
design. 

[0016] Elevator maintenance operations are not lim- 

10 ited to those executable through the driving operation 
panel, and include operations for rescuing passengers 
in the car when the car is disabled from operating. Con- 
ventionally, since the hoisting machine is provided in the 
machine room formed separately from.the hoistway, a 

15 maintenance operator directly releases the brake unit of 
the hoisting machine in the machine room to enable the 
car to move upward/downward by the weight of the car 
to the nearest hall and rescues passengers from the car. 
In contrast, in the case where the hoisting machine is 

20 provided in the hoistway, it is considerably dangerous 
for the operator to enter the hoistway to release the 
brake of the hoisting machine. Depending on the place 
where the hoisting machine is installed, for example, in 
a case where the hoisting machine is placed in a top 

25 section of the hoistway, it is difficult even to access the 
brake unit when the car does not move. Accordingly, the 
brake release device 17 is connected to the mainte- 
nance operation panel 1 0 and is connected to the brake 
unit 26 by the operating wire 31 , and the operating arm 

30 18 of the brake release device 17 is pulled to transmit 
the pulling force to the brake unit 26 through the oper- 
ating wire 31, thereby releasing the brake. Therefore, 
the maintenance operator can release the brake unit 
from the hall without entering the hoistway to move the 

35 car upward/downward, thus enabling rescue of passen- 
gers. At this time, the hoisting machine 23 is rotated and 
the rotation is transmitted to the generator 28 through 
the predetermined suitable reduction mechanism 27. 
Thus, the generator 28 generates a voltage according 

40 to the number of its revolutions, that is, according to the 
speed of the car. If the generator 28 is a DC generator 
having a permanent magnet as a field magnet, it does 
not require an external power supply and is capable of 
easily changing the polarity of the generated voltage de- 

45 termined by the direction of rotation. Then, the voltage 
generated by the generator 28 is transmitted to the me- 
ter 14d in the maintenance operation panel 10 through 
the speed signal line 32, and the generated voltage val- 
ue, i.e., the voltage corresponding to the moving speed 

so of the car is indicated by the meter 1 4d. It is possible to 
know the speed of the car moving upward or downward 
or the downward or upward direction of movement of 
the car from the polarity of the voltage. Consequently, it 
is possible to controllably perform the break release op- 

55 eration. In this embodiment, the generator and the meter 
are directly connected, so that the speed of the car can 
be indicated even when, for example, supply of power 
to the control panel is stopped. This function is effective 
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in a rescue operation. Moreover, there is no need for 
preparing a backup power supply. 
[0017] The maintenance operation panel 10 of the 
present invention is provided with the inspection hole 
1 9. For example, when the operator releases the brake 
to enable rescue as described above, the operator can 
open the inspection hole 1 9 and check the inside of the 
hoistway with the eye to ascertain whether the car has 
arrived at the hall where rescue is possible. Also, on a 
component of the elevator placed in such a position so 
as to be visible through the inspection hole 19, for ex- 
ample, a rope moved together with the car, a mark is put 
in advance at such a position as to be visible through 
the inspection hole when the car is stopped at a position 
at which rescue can be performed. The operator stops 
the car when the mark is visible at a predetermined po- 
sition th rough the inspection hole. Thus, this car position 
confirmation device makes it possible to stop the car at 
a suitable position. 

[001 8] That is, the operator moves the car upward or 
downward by operating the brake release device 1 9, ad- 
justs the car speed by monitoring the meter 14d, ob- 
serves the inside of the hoistway through the inspection 
hole 1 9, and stops the car by terminating the operation 
of releasing the brake when confirming with the eye that 
the car has reached the rescue position. 
[0019] The driving operation panel 14 of the mainte- 
nance operation panel 10 of the present invention can 
be disconnected from the signal transmission line 15 at 
the connector 16. The y operator may again connect the 
driving operation panel 14 to the hoistway connection 
box 34 provided at the other end of the second signal 
transmission line 35 connected parallel to the signal 
transmission line 1 5 in the control panel 29, or to the car 
connection box 35 to perform maintenance driving op- 
erations in the hoistway or the car. 
[0020] As described above, the maintenance driving 
apparatus having the maintenance operation panel 10 
enables maintenance driving operations without enter- 
ing the hoistway. Also, the maintenance operation panel 
10 is covered with the hall button unit ordinarily used, 
so that it does not impair the hall design. 

Embodiment 2 

[0021] This embodiment of the present invention will 
be described with respect to a maintenance operation 
panel differing in structure from that of Embodiment 1 , 
and details of a bake release device. Fig. 5 is a front 
view of a portion of a maintenance driving apparatus, 
and Fig. 6 is a side view of the portion shown in Fig. 5. 
Fig. 7 is a front view of the portion of the maintenance 
driving apparatus shown in Fig. 5 in a state where a face 
plate has been removed. Fig. 8 is a diagram showing 
details of a portion of the brake release device of the 
maintenance driving apparatus shown in Fig. 5. Fig. 9 
is a cross-sectional view of a lock pin portion of the brake 
release device taken along the line A-A of Fig. 8. Fig. 


1 0 is a diagram for explaining the operation of the brake 
device attached to the hoisting machine. 
[0022] In these figures, the same components or por- 
tions as those in the above-described embodiment are 
5 indicated by the same reference numerals. Referring to 
Fig. 5, reference symbol 1 1 a denotes a face plate of the 
maintenance operation panel 1 0, which has the hall but- 
ton unit 1 2 and the indicator 4 shown in Embodiment 1 . 
In Fig. 6, outlines of portions of components incorporat- 
10 ed in the maintenance operation panel 1 0 are indicated 
by dot-dash lines. A component 1 8a is an operating arm 
detached from the brake release device 1 7. Referring 
to Fig. 7, the operating arm 18a detached is held on an 
inner surface of the maintenance operation panel 10. 
15 [0023] Fig. 8 shows details of the brake release de- 
vice 17. Reference numeral 41 denotes an operating 
arm receiver which receives a torque from the operating 
arm 18a, 42 denotes an operating shaft on which the 
operating arm receiver 41 is pivotally moved, 43 de- 
20 notes ah action pin positioned at a distance from the op- 
erating shaft 42 of the operating arm receiver 41 , 44 de- 
notes a wire connected to the action pin 43, and 45 de- 
notes a tube through which the wire 44 is passed. A 
force is transmitted by a relative motion of the wire and 
25 the tube when the wire is moved in an insertion or ex- 
traction direction. The wire 44 and the tube 45 form the 
operating wire 31 . Reference numeral 46 denotes a 
stopper pin provided to stop the rotation of the operating 
arm receiver 41 , and 47 denotes an operating pin 47 
30 used to slide the stopper pin 46. Referring to Fig! 9, 
which is a cross-sectional view taken along the line A- 
A of Fig. 8, reference numeral 48 denotes a stopper 
spring which urges the stopper pin 46 to a position at 
which the stopper pin 46 can stop the movement of the 
35 operating arm receiver 41 . 

[0024] Fig. 10 is a diagram for explaining the opera- 
tion of releasing the brake unit 26 attached to the hoist- 
ing machine 23. Reference numeral 51 denotes a base 
of the brake unit 26, 52 denotes a magnetic coil attached 
40 to the base 51, and 53 denotes a movable element 
which forms a magnetic circuit in association with the 
base 51 when the magnetic coil 52 is energized, and 
which is thereby attracted to the base 51 . Reference nu- 
meral 54 denotes a detachment spring for detaching the 
45 movable element 53 from the base 51 when the mag- 
netic coil 52 is de-energized, 55 denotes a brake plate 
attached to a rotating shaft (not shown) of the hoisting 
machine 23, and 56 denotes brake shoes for producing 
a braking force by pinching the brake plate 55. That is, 
50 when the magnetic coil 52 is not energized, the detach- 
ment spring 54 urges the movable element 53 to press 
the brake shoes 56 against the brake plate 55 to pro- 
duce the braking force. When the magnetic coil 52 is 
energized, the movable element 53 is attracted to the 
55 base 51 , so that the brake shoes 56 are disengaged 
from the brake plate 55 to release the brake. 
[0025] Further, reference numeral 57 denotes a first 
release arm' which receives the motion of the tube 45 
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relative to the wire 44 in the insertion or extraction di- 
rection, 58 denotes a first pin for pivotaily supporting the 
first release arm 57 on the base 51 , 59 denotes a linkage 
pin which receives the movement of the first release 
arm, 60 denotes a second release arm which receives 
the movement through the linkage pin to urge the mov- 
able element 53, and 61 denotes a second pin for piv- 
otaily supporting the second release arm 60 on the base 
51 . When the first release arm 57 is moved toward the 
base 51 by the relative motion of the wire 44 and the 
tube 45, it moves pivotaily on the first pin 58 to press 
the linkage pin 59 in the direction of the base 51 . The 
second release arm 60 having the linkage pin attached 
thereto moves pivotaily on the second pin 61 to move 
the movable element 53 in the same direction as the 
direction in which the movable element 53 is moved 
when the excitation coil 52 is energized. The brake 
shoes 56 are thereby disengaged from the brake plate 
55, thus releasing the brake. 

[0026] In this elevator maintenance driving appara- 
tus, the face plate is formed by the hall button unit, the 
indicator, and the like, which can usually be seen by pas- 
sengers in the hall, and the maintenance devices in the 
maintenance operation panel 10 are hidden behind the 
face plate. When maintenance operations are per- 
formed, the face plate is opened as shown in Fig. 7 to 
enable the maintenance devices in the maintenance op- 
eration panel 10 to be operated. In this embodiment, the 
operating arm 1 8a of the brake release device 1 7 is sep- 
arable and is kept in the same maintenance operation 
panel 10. 

[0027] To release the brake, the operating arm 1 8a is 
brought into engagement with the operating arm receiv- 
er 41 , as shown in Fig. 8, and is moved pivotaily on the 
operating shaft 42 to draw the wire 44 relative to the tube 
45. Before this operation, the operating pin 47 is slid 
against the urging force of the stopper spring 48 to move 
the stopper pin 46, thereby enabling the pivotal motion 
of the operating arm receiver 41. These components 
form a lock mechanism for checking release of the 
brake. The relative motion of the tube 45 and the wire 
44 is transmitted to the brake unit 26 to move the first 
release arm 57 toward the base 51 , thereby releasing 
the brake. 

[0028] As described above, the maintenance driving 
apparatus having the maintenance operation panel 10 
of the present invention enables maintenance driving 
operations without entering the hoistway. Also, the 
maintenance operation pane! 1 0 is covered by the hai! 
button unit and the indicator ordinarily operated, and 
does not impairthe hall design. Since the brake release 
device is provided with the stopper pin , the brake cannot 
be released by only attaching and operating the operat- 
ing arm. Thus, the brake device is prevented from being 
inadvertently operated. The operating arm used for re- 
leasing the brake can be separated from the brake re- 
lease device and can be accommodated in the mainte- 
nance operation panel. Thus, there is no need for an 


unnecessarily large increase in the size of the mainte- 
nance operation panel for the operating arm. The struc- 
ture and configuration of the brake release device 1 7 or 
the brake unit 26, and the transmission mechanism con- 
5 stituted of the wire 44 and the tube 45 are not limited to 
those in this embodiment, and any other devices or 
members may suffice if they enable release of the brake 
by remote operation. 

10 Embodiment 3 

[0029] This embodiment differs from Embodiment 1 
in the way of attaching the generator. Fig. 11 is a dia- 
gram showing the generator 28 attached to a speed gov- 

15 emor. Reference numeral 62 denotes the speed gover- 
nor provided at one end of the hoistway 5 to detect an 
excessive speed of the car 20, 63 denotes a stretch 
sheave provided at the other end of the hoistway, and 
64 denotes a governor rope having its two ends con- 

20 nected to the car and stretched between the speed gov- 
ernor and the stretch sheave in the hoistway 5. When 
the car 20 moves upward or downward, the speed gov- 
ernor 62 is rotated by the governor rope 64, and the gen- 
erator 28 attached to the speed governor generates a 

25 voltage according to the rotational speed of the gover- 
nor. This voltage is transmitted to the maintenance op- 
eration panel 10 via the speed signal line 32 to be indi- 
cated by the meter 1 4d incorporated in the maintenance 
operation panel. 

30 [0030] The speed of the car at the time of release of 
the brake can be known through the maintenance oper- 
ation panel even when the supply of power to the ele- 
vator is stopped. The generator 28 may be attached to 
the stretch sheave 63 instead of being attached to the 

35 speed governor 62. The same effect can also be ob- 
tained in such a case. 

Embodiment 4 

40 [0031] This embodiment differs from Embodiment 1 
in that the motor of the hoisting machine is utilized as a 
generator. Fig. 12 is a circuit diagram showing use of 
the hoisting machine motor as a generator. Reference 
numeral 65 denotes a power supply for the elevator, 66 

45 denotes a drive control unit, which is supplied with pow- 
er from the power supply 65 and controliably drives the 
motor 24, and 67 denotes a contact device having nor- 
mally open contacts and provided in the main circuit be- 
tween the drive control unit 66 and the motor 24. The 

so contact device 67 is provided with the speed signal line 
32 which branches off from the motor 24 side of the con- 
tact device 67, and extends to the meter 1 4d via nor- 
mally closed contacts of the contact device 67. 
[0032] The contact device 67 is normally energized 

55 magnetically to connect the motor 24 to the drive control 
circuit 66. In this state : the motor 24 is driven to move 
the elevator upward or downward. However, when an 
abnormality occurs, or when the power supply is cut to 
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perform maintenance operations, the contact device 67 
is de-energized to connect the motor 24 to the meter 
14d of the maintenance operation panel 10 by the speed 
signal line 32. If the motor 24 is, for example, of a type 
using a permanent magnet as a field magnet, a voltage 5 
is generated across the armature of the motor according 
to the rotation of the motor. Then the speed at which the 
car moves by its weight after release of the brake can 
be indicated by the voltage generated by the motor, 
thereby enabling the operator to know the speed at 1Q 
which the car moves upward or downward with the 
maintenance operation panel. 


Embodiment 5 


75 


[0033] This embodiment will be described with re- 
spect to an example of the car position confirmation de- 
vice for recognizing the position of the car in the hoist- 
way through the maintenance operation panel. Fig. 13 
is a cross-sectional view of the hoistway, and Fig. 14 is 20 
a diagram showing a state where a inspection hole 19 
of the maintenance operation panel 10 is opened and 
the inside of the hoistway is seen through a window 1 9a 
of the inspection hole 19. In these figures, the same 
components or portions as those in the above-described 25 
embodiments are indicated by the same reference nu- 
merals. 

[0034] Referring to Figs. 1 3 and 1 4, reference numer- 
al 68 denotes rails provided in the hoistway 5 to guide 
the car 20 moving upward or downward. Reference nu- 30 
meral 69 denotes jambs provided on the opposite sides 
of the door 3 of the hall. The window 19a is formed in 
the maintenance operation panel 10. When the inspec- 
tion hole 19 is opened, the inside of the hoistway can 
be seen through the window 1 9a. A portion A shown in 35 
the figure is a reference mark which is put on a side sur- 
face of the rail 68, and which can be recognized with the 
eye through the inspection hole window 19a. A portion 
C is a check mark put on a portion of the maintenance 
operation panel by the side of the window 1 9a in corre- *o 
spondence with the reference mark A. A portion B is a 
car position mark put on the governor rope 64 for the 
speed governor 62. 

[0035] The car position mark B is put on the governor 
rope 64 at a position on a line connecting the reference 45 
mark A and the check mark C, for example, when the 
car 20 is at the position corresponding to the hall 1 or 6, 
at which passengers can get on or off the car 20. When 
the car 20 is stopped by a malfunction or the like at a 
position at which passengers cannot get on or off the so 
car 20, the operator opens the maintenance operation 
panel 1 0 and opens the inspection hole 1 9 to be able to 
observe the inside of the hoistway. In this state, the op- 
erator operates, for example, the brake release device 
1 7 while monitoring the speed of the car 20 through the 55 
meter 14d, and stops the brake releasing operation 
when the car position mark B on the governor rope 64 
reaches the point between the reference mark A and the 


check mark C, thereby stopping the car to enable pas- 
sengers in the car to escape form the car and enter the 
hail. 

[0036] The car position mark B is not limited to the 
positions corresponding to the floors 1 and 6 at which 
passengers can get on or off the car. The car position 
mark B may designate a certain position at which the 
car should be stopped. The color and/or width of the 
mark may be changed, that is, variations of the mark 
may be formed based on a kind of code so as to be dis- 
criminablefrom each other. Even if one of the reference 
mark A and the check mark C is removed, the above- 
described function can be attained. Also, the position at 
which the reference mark A or the check mark C is put 
is not limited to that described above. Also, the car po- 
sition mark B is not necessarily formed on the governor 
rope 64. It may be put on any portion movable with the 
movement of the car. For example, it may be put on the 
main rope 21 shown in Fig. 3. 

[0037] As described above, in the maintenance oper- 
ation panel 10 of the present invention, which has the 
window 1 9a of the inspection hole 1 9, the mark B is put 
on a member which can be recognized with the eye 
through the window, and which moves with the move- 
ment of the car. It is possible to know the position of the 
car by checking this mark. Therefore, there is no need 
to enter the hoistway or to move the car while opening 
the hall door. Also, the elements necessary for the op- 
erations are concentrated on the maintenance opera- 
tion panel, so that only one maintenance person can 
perform the operations. 

Industrial Applicability 

[0038] The maintenance operation panel has a driv- 
ing operation panel formed by combining switches : and 
the like, which are to be operated for maintenance op- 
erations, and which are separately provided as counter- 
parts of those in the control panel, a brake release de- 
vice capable of releasing the brake of the hoisting ma- 
chine by remote operation without the intervention of the 
control panel, a meter for indicating a voltage converted 
from the upward or downward movement of the elevator 
car by a speed generator, and/or car position confirma- 
tion means including an open window in a portion of the 
maintenance operation panel through which the inside 
of the hoistway can be observed with the eye, and 
through which ropes and other members moving with 
the movement of the car can be seen, the confirmation 
means including a mark on some of the ropes and other 
members from which the position of the car can be as- 
certained. The maintenance operation panel is provided 
on a hall for the elevator. Therefore, in the elevator hav- 
ing. no machine room and having the control panel or 
the hoisting machine provided in the hoistway, when a 
need arises to operate the car for a maintenance oper- 
ation, an operatorcan operate the driving operation pan- 
el in the hall to perform maintenance operation of the 
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car without entering the hoistway. Even when the car is 
stopped in the hoistway for some reason, the brake of 
the hoisting machine can be released by operating the 
brake release device in the maintenance operation pan- 
el. In this event, the speed at which the car runs may be 
converted into a voltage by the generator attached to 
the hoisting machine or a governor to be indicated by 
the meter provided in the maintenance operation panel, 
thereby enabling the operator to know the car speed and 
to suitably control the operation of releasing the brake. 
Also, a window, through which ropes and other mem- 
bers moving in the hoistway with the movement of the 
car can be seen, may be formed in the maintenance op- 
eration panel . For example, a mark may be put on a por- 
tion of some of the ropes and other members which can 
be seen through the window when the car is landed at 
a predetermined floor. Thus, it is possible to ascertain 
that the car is at the position of being landed at the pre- 
determined floor when the mark is seen through the win- 
dow at the predetermined position. If the operation of 
releasing the brake is stopped when the car reaches the 
predetermined position, the car can be stopped at the 
predetermined position. A hall button unit may be 
mounted in the face panel thatfaces the hall of the main- 
tenance operation panel. Thus, ordinarily, only the face 
plate with the hall button unit can be seen from the hall, 
and therefore a hall design can be impaired. 
[0039] The operating arm of the brake release device 
may be made detachable to limit the size of the mainte- 
nance operation panel. Also, a space for accommoda- 
tion of the operating arm may be provided in the main- 
tenance operation panel to enable the operating arm to 
be quickly taken out to be used for the operation of re- 
leasing the brake. The brake release device is arranged 
so thatthe brake release operation cannot be performed 
without unlocking a lock mechanism, thereby preventing 
the brake from being inadvertently released when the 
operating arm is attached. 

[0040] If the speed generator attached to the hoisting 
machine or speed governor is a DC generator using a 
permanent magnet, the polarity of the voltage generated 
is changed according to the direction of rotation. Then, 
if the meter that indicates the polarity is capable of 
swinging in opposite directions, it is possible to know the 
direction of movement of the car. The generator may be 
connected through a suitable reduction mechanism to 
generate a voltage for setting a suitable swinging angle 
of the meter. In particular, if the motor of the hoisting 
machine is of a type having a permanent magnet as a 
field magnet, the voltage generated by the rotation of 
the motor may be extracted and supplied to the meter 
to indicate the car speed. 

[0041] As described above, the driving operation pan- 
el in the maintenance operation panel is operated to 
electrically remote control the control panel, and the like, 
and the brake release device in the maintenance oper- 
ation panel is operated to directly release the brake of 
the hoisting machine when electrical operations are dis- 


abled by stoppage of power supply. The maintenance 
operator can know the speed of the car started by re- 
lease of the brake by means of the generator independ- 
ently provided and the meter in the maintenance oper- 

5 ation panel. Further, when the car moves to a predeter- 
mined position, the operator can ascertain the present 
position of the car by recognizing a mark on a rope or 
the like connected to the car through the window pro- 
vided in the maintenance operation panel, and can stop 

10 the operation of releasing the brake at the predeter- 
mined position. Therefore, even when passengers are 
trapped in the car, it is possible to easily rescue the pas- 
sengers. 

15 

Claims 

1 . A maintenance driving apparatus for an elevator, 
characterized by comprising a maintenance oper- 

20 ation panel provided separately from a control panel 

of the elevator, said maintenance operation panel 
having a driving operation panel for carrying out 
commanding operations for maintenance driving 
with respect to upward and downward movements 

25 of a car, said maintenance operation pane! further 
having at least one of a brake release device con- 
nected to a brake unit of a hoisting machine and 
capable of releasing the brake, a meter connected 
to a generator converting the movement of the car 

30 into a voltage, the meter indicating the voltage gen- 
erated by said generator, and car position confirma- 
tion means enabling indirect visual ascertainment 
of the position of the car moving upward or down- 
ward in a hoistway, and said maintenance operation 

35 panel being provided in a vicinity of an elevator hall. 

2. A maintenance driving apparatus for an elevator as 
defined in claim 1 , characterized in that hall but- 
tons are provided in a face plate of said mainte- 

40 nance operation panel facing the hall. 

3. A maintenance driving apparatus for an elevator as 
defined in claim 1 , characterized in that said brake 
release device has a detachable operating arm. 

45 

4. A maintenance driving apparatus for an elevator as 
defined in claim 3, characterized in that an oper- 
ating arm accommodation mechanism is provided 
in said maintenance operation panel. 

50 

5. A maintenance driving apparatus for an elevator as 
defined in claim 1 , characterized in that said brake 
release device has a lock mechanism for stopping 
the operation using the operating arm when the op- 

55 erating arm is at a position not for releasing the 

brake of the hoisting machine, and, when there is a 
• need to release the brake, the brake release device 
is operated by the operating arm after the lock 
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mark put on one of a main rope and a speed gov- 
ernor rope moving together with the movement of 
the car, and wherein., when said car position mark 
is at a predetermined position as seen from the win- 
5 dow of said maintenance operation panel, said car 

is at a position in a vertical direction corresponding 
to said car position mark. 

13. A maintenance driving apparatus for an elevator as 
10 defined in claim 1 , characterized in that said driv- 


mechanism is unlocked. 

6. A maintenance driving apparatus for an elevator as 
defined in claim 1 , characterized in that said meter 
is capable of swinging in opposite directions corre- 
sponding to the polarities of the voltage, a swing in 
one direction representing the speed in the direction 
of upward movement of the car with respect to a 
predetermined voltage, a swing in the other direc- 
tion representing the speed in the direction of down- 
ward movement of the car with respect to the pre- 
determined voltage. ^ 

7. A maintenance driving apparatus for an elevator as 
defined in claim 1 , characterized in that the gen- 15 
erator for detecting the movement of the car has a 
field magnet formed of a permanent magnet. 

8. A maintenance driving apparatus for an elevator as 
defined in claim 1 , characterized in that the gen- 20 
erator for detecting the movement of the car is con- 
nected to the hoisting machine through a reduction 
mechanism, and the reduction ratio of the reduction 
mechanism is set such that the generator generates 

a voltage converted into the speed of the car indi- 25 
cated by said meter. 


ing operation panel is connected to a signal trans- 
mission line from the control panel by a connector 
and is detachably set in said maintenance operation 
panel, a connection box provided in one of the hoist- 
way and the car is connected to one end of a second 
signal transmission line branching off from said sig- 
nal transmission line, and said driving operation 
panel detached from said maintenance operation 
panel by disconnecting the connector is again con- 
nected to the connection box to enable a car main- 
tenance operation in the hoistway or the car. 


9. A maintenance driving apparatus for an elevator as 
defined in claim 1 , characterized in that the gen- 
erator for detecting the movement of the car is at- 30 
tached to a speed governor. 

10. A maintenance driving apparatus for an elevator as 
defined in claim 1, characterized by further com- 
prising a motor for driving the hoisting machine, and 35 
a drive control unit for controllably driving said motor 
according to an elevator run command, wherein a 
first contact device is provided in a main circuit be- 
tween said motor and said drive control unit, said 
meter is connected to a line which branches off from 40 
a point between said first contact device and said 
motor and extends via a second contact device, and 
wherein, when said first contact device is opened 
and when said second contact device connects the 
line, a voltage generated by said motor is indicated 45 
by said meter. 


11. A maintenance driving apparatus for an elevator as 
defined in claim 1 , characterized in that said car 
position confirmation means includes a window pro- 50 
vided in said maintenance operation panel and 
opened to the hoistway, and a portion of the elevator 
moving upward or downward in the hoistway is vis- 
ually recognized through said window. 

55 

12. A maintenance driving apparatus for an elevator as 
defined in claim 11 , characterized in that said car 
position confirmation means includes a car position 
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